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CLAIMS 


fungal pathogenic species in a sample, 


1. Method to detect and identif 
comprising at least the following steps: 

(i) releasing, isolating and/or concentrating the nucleic acids of the fungal 

pathogens possibly present in the sample, 

(ii) if necessary, amplifying tiJ Internal Transcribed Spacer region (ITS) of said 
nucleic acids with at least one fungal universal primer pair, 

(iii) hybridizing the o(Q|eic /acids of step (i) or (ii) with at least one of the 
following species specific oligonucleotide probes: 

fCAATT (SEQIDNO 1) 
OTACT (SEQ ID NO 2) 


GTCTAAACT/TAC 
TGTCACACCAGA 1 


TATCAACTf G/f CA/CCACCAGA (SEQ ID NO 3) 
GTAGGCCTH^TAflTATGGG (SEQ ID NO 4) 
TGCC AGAC rATT^AACTC AAC (SEQ ID NO 5) 
GGTTATAA"CTAAACCAAACT (SEQ ID NO 6) 
TTTTCCCTATGAACTACTTC (SEQ ID NO 7) 
AGAGCTCGTQfTCTCCAGT (SEQ ID NO 8) 
GGAAT AT AGC AT AT AGTC GA (SEQ ID NO 9) 
GAGCTCGGAGAGAGACATC (SEQ ID NO 10) 
TAGTGGTATAAGGCGGAGAT (SEQ ID NO 11) 
CTAAGGCGGTCTCTGGC (SEQ ID NO 12) 
GTTTTGTTCTGGACAAACTT (SEQ ID NO 13) 
CTTCTAAATGTAATGAATGT (SEQ ID NO 14) 
CATCTAJCACCTGTGAACTGT (SEQ ID NO 15) 
GGACAGTAGAGAATATTGG (SEQ ID NO 16) 
GGACt/tGGATTTGGGTGT (SEQ ID NO 17) 
GTTTACTGTACCTTAGTTGCT (SEQ ID NO 18) 
CCGCCATTCATGGCC (SEQ ID NO 19) 
CGGGGGCTCTCAGCC (SEQ ID NO 20) 
CCTGTCGGGGGCGAGCC (SEQ ID NO 21) 
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CCGAGTGCGGCTGCCTC (SEQ ID NO 22) 


CCGAGTGCGGG 
GAGCCTGAATA 
GAGCCTGAATA 
GTTGATTATCG' 7 


:TGC (SEQ ID NO 23) 
XAAATCAG (SEQ ID NO 24) 
:AAATCAG (SEQ ID NO 25) 
'AATCAGT (SEQ ID NO 26) 
GCGACACCCAACTTTATT (SEQ ID NO 27) 
ATGCTAGTCTGAAATTCAAAAG (SEQ ID NO 28) 
GGATTGGGCTT-; GCAAATATT (SEQ ID NO 29) 
TTCGCTGGGAAAGAAGG (SEQ ID NO 30) 
GCTTGCCTCGCC AAAGGTG (SEQ ID NO 31) 
T AAATTGAATTT CAGTTTT AGAATT (SEQ ID NO 32) 
TTGTCACACCAGATTATTACTT (SEQ ID NO 33), 
GGTTTATCAACTT GTCACACCAGA (SEQ ID NO 34), 
GGTATCAACTTGTCACACCAGATT (SEQ ID NO 35), 
GGTTATAACTAAACCAAACTTTTT (SEQ ID NO 36), 
GGGAATATAGCATATAGTCGA (SEQ ID NO 37), 


GGTTTTGTTjCT 
CATCTACACCH 
CCGACACCC 
^TC 


GTTGATT 
GAACTCTfcrT 

gtctgaa|ta 

or variants 
above by the deletion and/i 
of the nucleotide sequence, without 


fG^CAAACTT (SEQ ID NO 38), 
CTGTTT (SEQ ID NO 39), 
'TATTTTT (SEQ ID NO 40), 
[TCAGTT (SEQ ID NO 41), 
TAGT (SEQ ID NO 42), 
CAGTCA (SEQ ID NO 43), 
bf /said' oroAes, said variants differing from the sequences cited 
/addition o\f one or two nucleotides at the 5' and/or 3' extremity 
tcting the species specific hybridization behaviour of 


the probe, 

or the RNA equivalents of said probes, wherein T is replaced by U, 
or the complementary molbcules of said probes, and 


(iv) 


detecting the hybridization bomplexes formed in step (iii). 


* 
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2. Method according tol claim 1, wherein the ITS region in step (ii) is limited to 
the ITS-1 region, and wherein the probes in step (iii) are chosen from the following set of 
probes: 

GTCTAAACTTACaIaCCAATT (SEQ ID NO 1), 


10 


15 


20 


25 


30 


TGTCACACCAGA1 
TATCAACTTGTCA 
GTAGGCCTTCTAT 


CTTCTAAA/G^AA 
CATCTACA£Cl 
GGACAGTAGA 
GTTTACTGTAClCTT 


ATT ACT (SEQ ID NO 2), 
CACCAGA (SEQ ID NO 3), 
\TGGG (SEQ ID NO 4), 
TGCC AGAGATTAA ACTCAAC (SEQ ID NO 5), 
GGTTAT AACTAAA CC AAACT (SEQ ID NO 6), 
TTTTCCCTATGAACTACTTC (SEQ ID NO 7), 
AGAGCTCGTCTCTCCAGT (SEQ ID NO 8), 
GGAATATAGCATATAGTCGA (SEQ ID NO 9), 
GAGCTCGGAGAGAGACATC (SEQ ID NO 10), 
GTTTTGTTCTGGAqAAACTT (SEQ ID NO 13), 

GAATGT (SEQ ID NO 14), 
'GTdrAACTGT (SEQ ID NO 15), 
GAATATTGG (SEQ ID NO 16), 
\GTTGCT (SEQ ID NO 18), 
(SEQ ID NO 19), 



CCGCCA 

CGGGGGfcTCT<£AGjttC (SEQ ID NO 20), 
CCTCTCdGGGGCGAGCC (SEQ ID NO 21), 
CCGAGTGCGGCTGCCTC (SEQ ID NO 22), 
CCGAGTGCGGGCTG<E (SEQ ID NO 23), 
GAGCCTGAATACCAAATCAG (SEQ ID NO 24), 
GAGCCTGAATACAAAITCAG (SEQ ID NO 25), 
GTTGATTATCGTAATOAGT (SEQ ID NO 26), 
GCTTGCCTCGCCAAAdGTG (SEQ ID NO 31), 
TAAATTGAATTTCAGTTTTAGAATT (SEQ ID NO 32), 
TTGTCACACCAGATTATTACTT (SEQ ID NO 33), 
GGTTTATCAACTTGTCACACCAGA (SEQ ID NO 34), 
GGTATCAACTTGTCACACCAGATT (SEQ ID NO 35), 
GGTTATAACTAAACCAAACTTTTT (SEQ ID NO 36), 


49 


GGGAAT ATAGCA1 AT AGTCGA (SEQ ID NO 37), 
GGTTTTGTTCTGGACAAACTT (SEQ ID NO 38), 
CATCTACACCTGT 3AACTGTTT (SEQ ID NO 39), 
GTTGATT ATCGTA ATC AGTT (SEQ ID NO 41), 
GAACTCTGTCTGATCTAGT (SEQ ID NO 42), 
GTCTGAAT AT AAA ATC AGTC A (SEQ ID NO 43), 

or variants of said probes, said variants differing from the sequences cited 
above by the deletion and/or addition of one or two nucleotides at the 5' and/or 3' 
extremity of the nucleotide sequence, without affecting the species specific 
hybridization behaviour of thelprobe, 

or the RNA equivalents of said probes, wherein T is replaced by U, 

or the complementary nucleic acids of said probes. 


3. Method according/to c 
chosen from the following group/ <ff pri: 
ITS5: GGAAGT/fAA 
ITS4: TCCTCOGCTT 

ITS5: GGAAG 
ITS2: GCTGCGTTC 


lim 1, wherein said fungal universal primer pair is 
er pairs: 

TCGTAACAAGG and 
GATATGC, 


TCGTAACAAGG and 
[CATCGATGC, 


ITS1: TCCGTAGGTGXA<CCTGCGG and 
ITS4: TCCTCCGCTTATTGATATGC, 


ITS1: TCCGTAGGTGAACCTGCGG and 
ITS2: GCTGCGTTCTTCATCGATGC, 


ITS3: GCATCGATGAAGAACGCAGC and 
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4. Method according to 
Candida species, and wherein the p 
2 and 3 for C. albicans, SEQ ID 
tropicalis, SEQ ID NO 7 and 8 for 
C. glabrata, and SEQ ID NO 1 1, 12 


any of claims 1 to 3, wherein said fungal pathogen is a 
obes of step (iii) are chosen from among SEQ ID NO 1, 
NO 4 and 5 for C parapsilosis, SEQ ID NO 6 for C 
C tej$;r, SEQ ID NO 9 for C. Wei, SEQ ID NO 10 for 
and 13 for C dubliniensis . 


5. Method according tolclaim 4 to detect Candida albicans in a sample, said 
method comprising 

(i) hybridizing the nuclei cl acids present in the sample to at least one probe chosen 
from among SEQ ID NO 1, 2, 3, 33, 34 and 35, and 

(ii) detecting the hybridization complexes formed, the presence of said 
hybridization complexes being indicative for the presence of C albicans in the sample. 


6. Method according t</ cl 
method comprising 

(i) hybridizing the n\M eic 
from among SEQ ID NO 4 and 5,/and 

(ii) detecting the tyybridi 
hybridization complexes being 


m 4 to detect Candida parapsilosis in a sample, said 
ids present in the sample to at least one probe chosen 


lion/ 


complexes formed, the presence of said 
[dicativelfof the presence of C parapsilosis in the sample. 


7. Method according to claim 4 to detect Candida tropicalis in a sample, said 
method comprising 

(i) hybridizing the nucleic acids ^present in the sample to at least one probe chosen 
from among SEQ ID NO 6 and 36, and 

(ii) detecting the hybridization \ complexes formed, the presence of said 
hybridization complexes being indicative for the presence of C. tropicalis in the sample. 


lingV 
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8. Method according \o claim 4 to detect Candida kefyr in a sample, said method 
comprising 

(i) hybridizing the nucleic acids present in the sample to at least one probe chosen 
from among SEQ ID NO 7 and 8, and 

(ii) detecting the hybridization complexes formed, the presence of said 
hybridization complexes being inc icative for the presence of C kefyr in the sample. 


10 


15 


20 


9. Method according 
method comprising 

(i) hybridizing the nuc 
from among SEQ ID NO 9 and 37 


to claim 4 to detect Candida krusei in a sample, said 


pic acids present in the sample to at least one probe chosen 


and 


(ii) detecting the hybidization complexes formed, the presence of said 


hybridization complexes being inc 


oative for the presence of C. krusei in the sample. 


10. Method accirdiW tq cjaim 4 to detect Candida glabrata in a sample, said 
method comprising 

(i) hybridizing the/nucl^ acids present in the sample to a probe represented by 
SEQ ID NO 10, and 

(ii) detecting tl\e/ hybridisation complexes formed, the presence of said 
hybridization complexes being indicative for the presence of C glabrata in the sample. 


25 11. Method according to claiip 4 to detect Candida dubliniensis in a sample, said 

method comprising 

(i) hybridizing the nucleic aciils present in the sample to at least one probe chosen 
from among SEQ ID NO 1 1, 12, 13 and 38, and 

(ii) detecting the hybridization complexes formed, the presence of said 
30 hybridization complexes being indicative fdr the presence of C. dubliniensis in the sample. 
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12. Method according to any of claims 1 to 3, wherein said fungal pathogen is an 
Aspergillus species, and wherein the probes of step (iii) are chosen from among SEQ ID NO 
18, 19 and 20 for A. flavus, SEQ ID NO 21 for A. versicolor, SEQ ID NO 22, 23, 24 and 25 
for A. nidulans, and SEQ ID NO 26 and 27 for A. fumigatus. 

5 

13. Method according to claim 12 to detect Aspergillus flavus in a sample, said 
method comprising 

(i) hybridizing the nucleic acids present in the sample to at least one probe chosen 
1 0 from among SEQ ID NO 1 8, 1 9, 20 and 42, and 

(ii) detecting the hybridization complexes formed, the presence of said 
hybridization complexes being indicative for the presence of A. flavus in the sample. 


15 14. Method according to claim 12 to detect Aspergillus versicolor in a sample, 

said method comprising 

(i) hybridizing the nucleic acids present in the sample to at least one probe chosen 

from among SEQ ID NO 21 and 43, and 

(ii) detecting the hybridization complexes formed, the presence of said 
20 hybridization complexes being indicative for the presence of A. versicolor in the sample. 


15. Method according to claim 12 to detect Aspergillus nidulans in a sample, said 
method comprising 

(i) hybridizing the nucleic acids present in the sample to at least one probe chosen 
from among SEQ ID NO 22, 23, 24, and 25, and 

(ii) detecting the hybridization complexes formed, the presence of said 
hybridization complexes being indicative for the presence of A. nidulans in the sample. 


30 


16. Method according to claim 12 to detect Aspergillus fumigatus in a sample, 
said method comprising 
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(i) hybridizing the nucleic acids present in the sample to at least one probe chosen 
from among SEQ ID NO 26, 27, 40 and 41, and 

(ii) detecting the hybridization complexes formed, the presence of said 
hybridization complexes being indicative for the presence of A. fumigatus in the sample. 


17. Method acocording to any of claims 1 to 3, wherein said fungal pathogen is 
Cryptococcus neoformans, and wherein the probes of step (iii) are chosen from among SEQ 
ID NO 14, 15, 16 and 17. 


10 


15 


18. Method acocording to any of claims 1 to 3, wherein said fungal pathogen is 
Pneumocystis carinii, and wherein the probes of step (iii) are chosen from among SEQ ID 
NO 28, 29,30,31 and 32. 


\ 


19. Method according to any of^-aims-l-to-1-8 wherein the probes of step (iii) are 
immobilized to a solid support. 


20 


25 


30 


20. Method according to claim 1 fox the simultaneous detection and differentiation 


one 


CO? 


scr 


of at least two fungal pathogenic species in 

(i) releasing, isolating and^ 
pathogens possibly present in the sample, 

(ii) amplifying the Internal Tra 
with at least one fungal universal primer^p iir, 

(iii) hybridizing the nucleic 
following species specific oligonucleotide 

GTCTAAACTTACAACCAATTl (SEQ ID NO 1) 
TGTC AC AC C AG ATT ATT ACT «SEQ ID NO 2) 
TATCAACTTGTCACACCAGA (SEQ ID NO 3) 
GTAGGCCTTCTATATGGG (SEQylD NO 4) 


single assay, including 

Lcentrating the nucleic acids of the fungal 


>ed Spacer region (ITS) of said nucleic acids 


is ot 


irobea 


step (i) or (ii) with at least two of the 
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tgccagagattaAactcaac (SEQ ID NO 5) 

GGTTATAACTAAaCCAAACT (SEQ ID NO 6) 
TTTTCCCTATGAACTACTTC (SEQ ID NO 7) 
AGAGCTCGTCTCTCCAGT (SEQ ID NO 8) 
GGAAT AT AGC AT A TAGTCGA (SEQ ID NO 9) 
GAGCTCGGAGAGAGACATC (SEQ ID NO 10) 
T AGTGGTAT AAGG CGG AG AT (SEQ ID NO 11) 
CTAAGGCGGTCTCTGGC (SEQ ID NO 12) 
GTTTTGTTCTGGACAAACTT (SEQ ID NO 13) 
CTTCTAAATGTAA r :GAATGT (SEQ ID NO 14) 
CATCTACACCTGTGAACTGT (SEQ ID NO 15) 
GGACAGTAGAGAATATTGG (SEQ ID NO 16) 
GGACTTGGATTTGGGTGT (SEQ ID NO 17) 
GTTT ACTGT ACCT1 AGTTGCT (SEQ ID NO 18) 
CCGCCATTCATGGCC (SEQ ID NO 19) 
CGGGGGCTCTCAGCC (SEQ ID NO 20) 


CCTCTCGGGGGC 
CC G AGTGCGGCT 
CCGAGTGCGGG 
GAGCCTGAATA 
GAGCCTGAATA 
GTTGATTATCGTAA 
GCGACACCCAAC 


(SEQ ID NO 21) 
CTC 1\SEQ ID NO 22) 
C (SE/Q ID NO 23) 

GAG (SEQ ID NO 24) 
f CAG (SEQ ID NO 25) 
AGT (SEQ ID NO 26) 
XT (SEQ ID NO 27) 
ATGCTAGTCTGAAAtVcAAAAG (SEQ ID NO 28) 
GGATTGGGCTTTGCAAATATT (SEQ ID NO 29) 
TTCGCTGGGAAAGAAGG (SEQ ID NO 30) 
GCTTGCCTCGCCAAAGC5TG (SEQ ID NO 31) 
TAAATTGAATTTCAGTtWaGAATT (SEQ ID NO 32) 
TTGTCACACCAGATTAtIaCTT (SEQ ID NO 33), 
GGTTTATCAACTTGTCAGACCAGA (SEQ ID NO 34), 
GGTATCAACTTGTCACACCAGATT (SEQ ID NO 35), 
GGTTATAACTAAACCAAACTTTTT (SEQ ID NO 36), 


# • 
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15 


20 


GGGAATATAGCATATAGTCGA (SEQ ID NO 37), 
GGTTTTGTTCTGGACAAACTT (SEQ ID NO 38), 
CATCTACACCTGTGAACTGTTT (SEQ ID NO 39), 
CCGACACCCAAIcTTTATTTTT (SEQ ID NO 40), 
GTTGATTATCG^AATCAGTT (SEQ ID NO 41), 
GAACTCTGTCTOiATCTAGT (SEQ ID NO 42), 
GTCTGAATATAAWATCAGTCA (SEQ ID NO 43), 
or variants of said probes, ^id variants differing from the sequences cited above by 
the deletion and/or addition of oneior two nucleotides at the 5' and/or 3' extremity of the 
nucleotide sequence, without affecting the species specific hybridization behaviour of the 
probe, 

or the RNA equivalents of saidl probes, wherein T is replaced by U, 
or the complementary molecules of said probes, 

wherein said probes have been immobilized to a solid support on specific locations, 

(iv) detecting the hybridiiltion complexes formed in step (iii), 

(v) identifying the species \ present in the sample by the location of the 
hybridization signal on the solid 


Supt 


21. Isolated oligonucleotide ybilecule having a nucleotide sequence represented 
by any of SEQ ID NO 1 to 431 or a variant sequence, said variant sequence differing from 
the sequences cited above by the deletion aiid/or addition of one or two nucleotides at the 5 5 
and/or 3' extremity of the nucleotide sequence, without affecting the species specific 
hybridization behaviour of the molecule containing said sequence. 
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22. Isolated oligonucleotide molecmle according to claim 21, for use as a species 
specific primer or probe in the detection of orie of the following fungal pathogens: Candida 
albicans, Candida parapsilosis, Candida tropikalis, Candida kejyr, Candida krusei, Candida 
30 glabrata, Candida dubliniensis, Aspergillus Yflavus, Aspergillus versicolor, Aspergillus 
nidulans f Aspergillus fumigatus, Cryptococcus nteoformans and Pneumocystis carinii. 
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23. Method according t^jclaim 1, wherein the sample is a blood sample, and 
wherein step (i) comprises // jjr\ 

incubation of the blood sample ^/ith lysis buffer (10 mM Tris-HCl, ph 7.5, 10 mM 
EDTA, 50mM NaCl), followed by centrifugation and removal of the supernatant, and 
vortexing of the resuspended cell^pellet in the presence of glass beads. 



